In the present study, an Au(III) complex of caffeine (CA) and nicotinamide (NA) was synthesized under reflux conditions. The structural characterization of the complex was investigated by using physico-chemical, spectral methods (UV/Vis, LC-MS, FT-IR, 1 H and 13 C NMR, XRD) and thermal analysis. The spectroscopic results of mixed ligand complex of CA and NA with the Au(III) suggested that N9 and N1 atoms of the ligands are coordinated to gold ion. Based on spectral and magnetic moment measurements, the complex was identified as in square-planar structure. From these analyses, it is predicted that the complex has the form of [Au(CA)2(NA)2]Cl3.2H2O.
INTRODUCTION
The purine alkoloid caffeine (CA), 1,3,7-trimethylxanthine, is an important component of many popular drinks, especially coffee and tea, but most chemists know little about its molecular and biochemistry (1) . Caffeine is well known as a antimalarial agent and has the ability to solubilize a wide variety of therapeutic drugs. While there are many reports about its anticancer and antioxidant properties, there is also a strong belief that consumption in high amounts of caffeine carries a higher risk of osteoid problems developing, including osteoporosis, as well as problems with metal absorption, excretion and readsorption processes in intestines and kidneys (2).
Nicotinamide (NA) is a component of both co-enzyme of nicotinamide adenine dinucleotide (NAD) and vitamin B complex (3) . These are very important to transfer hydrogen in cell respiration. The presence of the pyridine ring in which are adducts of nicotinamide numerous naturally abundant compounds is also of scientific interest. Therefore, the structure of nicotinamide has been the subject of many studies (4, 5) .
The chemical structures of nicotinamide and caffeine are shown below. Structurally, caffeine contains two aromatic rings that affect the solubility of the aromatic hydrotropic agent (6) (7) (8) . In Scheme 1, caffeine has a methyl group at the N7 site, which blocks the interaction of metal cations with the N7 atom. N1 and N3 are also blocked by the methyl group. Thus, in caffeine N9 atom is the target of metal cation interaction, while the major binding site in nicotinamide is the N1 atom (9).
Caffeine Nicotinamide
Scheme 1: The structures of caffeine and nicotinamide.
In the present study, the preparation and structural elucidation of the Au(III) complex of mixed ligand CA and NA is undertaken by using different methods such as physico-chemical, C NMR spectra were obtained in DMSO on a Bruker, DPX-400 spectrometer.
Shimadzu XRD-6000 was employed for the XRD analyses. The curves of thermal analyses (TG and DTA) were observed on a Seiko Exstar TG/DTA 6200 thermal analyzer in a flowing air atmosphere with a heating rate of 10 °C min −1 using a sample size of 5-10 mg and platinum crucibles.
Synthesis of Au(III) complex
Caffeine ( . Hence, this complex can be regarded as an electrolyte (10) . The magnetic moment of the Au(III) complex was 0.00 BM, indicating that the Au(III) complex is typically a low-spin complex with square-planar structure. The value of µeff for Au 3+ complex is diamagnetic. The absorption bands determined in the electronic spectra of the Au(III) complex also support a square-planar structure (11) . From the magnetic and conductometric analysis, it is predicted that the complex is in the form of [Au(CA)2(NA)2].2H2O. The obtained complex is solid, insoluble in water, but soluble in DMSO, DMF, THF.
The mass (LC-MS) spectrum of Au(III) complex is given in Figure 1 . In Figure 1 , there is one peak and this is in agreement with the molecular weight of the complex.
This result shows that it is a complexation.
UV-Visible spectra
The UV-Visible spectra of the ligands and Au(III) complex in DMSO showed absorption bands between 290-850 nm (Table 1) . In the UV-Visible spectra of NA, CA and Au(III) complex, the presence of a wide range of bands are due to both n-π* and π-π* and due to a charge transfer transition arising from π electron interactions between the metal and ligand that involves either a metal-to-ligand or ligand-tometal electron transfer.
The absorption spectra of the Au(III) complex demonstrates an absorption band at 242 nm, which is attributed to the electronic transition of 
A2g (D). These transitions and assignments
indicate that the Au(III) complex has square-planar geometry (12, 13) .
FT-IR spectra
The FT-IR spectra of the CA and NA and gold complex are given in Figure 2 . In the FT-IR spectrum of NA (14, 15) , the band at 1680 cm -1 which is assignable to nicotinamide band arising mainly from the ν(C=O) stretching vibration in free NA, which is also found at the frequency range 1692 cm 
CONCLUSION
In the present paper, small changes in the spectral analyses were determined for the synthesized Au(III) complex. According to physico-chemical, spectrophotometric, and thermal analysis results, the reaction of a mixed ligand of CA and NA with Au(III) is a complexation reaction. Two molecules of mixed ligand react with one molecule of Au(III) ion. Accordingly, the following is the proposed structure of the mixed ligand complex of caffeine and nicotinamide in the presence of Au(III), the following complexation scheme is obtained:
Scheme 2: Complexation of gold(III) with caffeine and nicotinamide in a (1:2:2) ratio.
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